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On the Subalpine Vegetation in Shikoku
　　　　　　　by　Tsugiwo Yamanaka
（裁必がc?£砥）,･ag。･U, Education FcauUij,尺ｏｄ£び仙･6,･s㈲）・
　　　　　　　　　　　　　　　　　　　　　Introduction
　Subalpine vegetation in 8hikoku is very important　姐d　interesting　from　both　plant
geographical　and sociological viewpoints as that of the southern limit in Japan.　But ゛
little has been known about it except the report of　Kochi　Forestry Bureau ('38), Dr.
S. MrYAZAKr ('42)2)‘“ｕd Dr. Ｗ.　Sato (ｑ6)3)‘up to the present d町･　　　　　，
　I:n 1950 and 1951　the writer had the opport皿ity to study仙ｅ subalpine vegetation
from ａ sociological poit of view. Ill this paper the writer reports on tlie general
aspects of 仙ｅ ｖｅｇｅtａtｉｏｎ●　　　　　　　　　　　　　　　　　　　　　　　　　　　゛
　The writer wishes to express his deep thanks to Prof. Dr.　Ｙ.　HOKrKAWA　for his
kind guidance “ｎｄｅｎ(?ourgement｡
　　　　　　　　　　　　　　　　Subalpine Region in Shikoku　　　　　｡ .
　Subalpine vegetation in Shikoku which is represented by Ｊ&z‘どぶ石島kiana一刀必読2 sliiko一
力必7zα　Association　is　found　ou Ｍt' Ishidzuchi,　Mt°Sasagai!line and Mt. Tsurugi, and
usually occupies the　upper area　than　.i.700-1800m　above　the　sea　level. This　altitude
coincides with the upper limit of 呉々us crenata and Ｊぷies homo!.びis community. The
lower limit of Behda遥遥okiana is more or less irregular owing to the topographic ゛nd
edaphic conditions. By reasoμof this fact the subalpJne region is regarded “S the upper
part than the lower limit of Ｊ∂かぶ元加瓦四rz｡
　　　　　　　　　　　　　　　　　　　Vegetation Types
　As　mentioned above.　in this region Abies　石加/をiana一Ｂｄ?£,九　ｊがkokianα　Association
ｅsねblishes itself “s the foresちbut nowad町s the large area　is occupied by the vigoroas
growth　of　ぶ゛ｊ゛ because of the　prehistoric　human　interferences　and　the later habitat
conditions. Suoh the seminatural community of Sasa is not treated in this　paper･
　This associatiou can be divided into the ｎｅχt仙ree consociations.
　　(1) Be･tida s/i遥遥必na Cousociatiou
　　(2) Abies了遥遥必ｕ一刀心da skiんk ana Consociation　　　　　　　　　　　　　　　　　・
　　1) . This s:ｕ･lywas carri､､d out partly 町a grant fro皿the Scientific :Research Expenditure
of the Dtjpartmりit of Educati。ｎ.
　2）｡０ａ the Eelatiou Ｂｅt､,veeutlie Forest Vegelation ａｕ･ithe Sou Morphology ef Shikoku.
　（ｉｎJapanese) (1942)
　32〉. Studies On the　Plaiit-Cliiuate in the South-Western Half of 、Japan.JIJ.（ｉｌｌJapanese}
.Tourii.Sci. Kauiiza＼､･ａNormal Coll. 1、73 (1946)
　　　　　　　　　　　　　　　　　　　　　　　　　　（1）
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　　(3) Abies ｊz･kokiana Consociation
　Betula sliikokiaua Consociation.
　This consociation is usually ａ　pure staiad which is developed as a pioneer on the open
area or ａ secoadary forest in　this　region,　゛d it does　not only　occur throucrhout the
subalpine region but also stretfhes to the Fagiis region towards.　The structures of the
typical forests on Mt. Isliidzuchi and on Mt. Tsiirugi are as follows:
　　　　　　　　　　　　　　　　　　　　　　.Table　l
Ｍこ.Jsmdzuuhi
　　　lSiiOm
10×10m, 5Q
　M【. Tsuruが
　　1820m
１０〉く10m, lOQ
Fr明． Cりｖ． Fren･ Ｃりｖ，
Tree l町e｢
　　Betula shikokiana
Shrub layer
　　Sαsa spp.　　　　　　　　●
100
100
4.4
　　5
100
1り0
５
５
　Thus, in these places the structures“ｉｅ゛ ery simple,“nd the g゛Ｏ゛叱hof the birch i8
not yet well, namely usually　5-7m　1n　height　姐d　5-1.5cm　in　diameter at　the　breast
height.　When this birch ascends therefrom to the ｍｏ皿tain-tops,it becomes Smaller and
smaller,　namely ‘0.5‘1m　in　heigt. ' Such an　example is foimd on Mt. Tsurugi and its
structure is shown m table 2.
　　　　　　　　Table　2
Mt. Tsurugi, 1920m, 2x2m, lOQ
四。tida shikokiaiia
Ｓαｊ４sp.
Vaccin加鳩ﾉ2みれ脚
ぶ∂μZz∫ごび7/zﾌﾒZZぶたz
Abieｓ　ｓiゐ∂たiａｎａ
Fre-1.
-
100
???????????????
CりＶ．
　５
　５
０．4
0.2
＋
　Abies sikokiana-Betula shikokiana Consori-
atiou.　　　　　　　　　●｡
　This consociation is regarded as “ develop一
浪g　coJ!imiinity　on　the　rocky　places and
dominated by each of Ｊβかｊand Betn'.a. So
it is considered that this con‘lmmiity will
migraie into the Ｊβか∫sikokiどzna consociation
as the climatic　climax forest. The structure
which is fonnd on Mt. Tsurugi is as follows:
　　　　　　　　Ｔａｂ】ｅ　３
Mt. Tsui･ugi, 1900-1920m　10〉く10m, ５Ｑ
Freq･ Cov Freq･ Cov
Tree layer
　ｊ∂かｊｊ泌∂kian・
　β・tidashikぷkiana
　乃ひなびgiuin Reg‘eUi
Subtree layer
100
100
　20
4.8
3.4
0.2
Herb layer
　Oxalis Ac etOSel乙z
　Ａｂｉ･び豆加瓦ぶＺ４
　Ｇａ/必adeno∫ひ臨凌j
　Sofdrtscomniijcta
（２）
????????、???
?
??
??
? ????
???
?．?
（３）
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　乃かたぴ■gium Regどii
　Jjかj∫泌∂がどz7zα
Shrub raver
‘ざ心g sP･
　ｚぶかj届をokiana
　刀ゲがな>is ajiが,必心
　丿公心かsia penたμz必4
　7゛ひなぴ■ghμn Regelii
Reyno'itか必/1びonica
　60
　40
‘100
100
　80
　60
　60
　20
0.8　　　沢９心z旅心戸かnica
　　　　　　　　　　　　　　　　　　　　＝0.2 Jぼ芦ﾌﾀticrantかμﾒZ
　　　　　Ｂｄ?a sh忌辰必7zα
3.6　　　Ｍzと-.cinimμ/9みた77z
1.4　　RubiLS pseu画一Ｊぼy
2.4　　.乃ひなびgium Reg゜゛'/μ
2.5　　7かKがtetis ja戸沢z必ｚ
ｌ．０　　　　　　　　／
＋
40･
40
20
20
20
20
20
八十
　＋
　＋
　＋
　＋
　＋
　＋
　As shoAvn in avobe table 仇is structure is rather complex than Betula forest. 刀ぴz,-
夕tetis ansかiaca occurs on the rocky places and Oxalis Ac･・か･sella is abudant on mossy
rocks. Saぶa invades仏ｅ fertile soils. The growth of the trees is not yet well･
　Abies sikokiana Consociation.
　This is “ typical climatic climax forest in this region “s the forest of Jjかs Matかsit
ｏｒｙ1. Ｆ４･tchii ゛ｅ in 且ooshu, and is dominated by Ｊ&z‘ａ届６差iana. In this cousociation
the following three sooiatioiis are recognized.
　　(a) Abies sikokiana-BryOph声Sociation.
　This sotiation stands on tlie rocky places.　In such places　タasa can not invade and is
dominatcxi by Bryophyta such as Lりゐａ″功μ″ptolifeti。I, Pie仰ｇ加ﾀ,z＆かebeyi and 乃go-
忽功μ″sp. etc. in the ground ]aver. Shrub layer is very poor 017often absent. The structures
of the forests on Mt. Ishidzuchi, Mt. S8ｓ曜mmine “11d Mt. Tsurugi are as follows:
　　　　　　　　　　　　　　　　　　　　Table　4
It. Istiiclzuclii
1845-1855m
10〉く10m. 60
Freq.　Cov.
Tree layer
　ノ1ゐieｓ　ｓikokiana
　Sorbtis conμ/zふた
・Betulaが泌遥加,zα
　S助か砂かαginごz　勿φぶigeoiどか∫
Shrub layer　　　　　　　　　l
　J函゛ど∫ｊ泌磁加励Z
　£∂nici?,αSp･
　Sorbji∫ご∂脚ﾌnlxta
　1荷なεた丿'lortensis
　Betidaかikokiana
　呪陥パｕｍ ｆｔ£ｉｃａti£ｍ・
??????????
?
??
?
???????
??
??
一
一
??
??
???
0.8
0.2
1.0
???
-
Mt. Siisiigaiainc
　　1800m
10〉く10m、１Ｑ
　　　Oov.
???
-
-
一
一
?????
Mt.
　　　1860m
10〉く10m,
Freq
??????―
-
一
一
Cov
???????
?????
-
-
一
一
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　Ａｃｅｒ7戒ひａｎtlｕ£７７Ｚ
Herb & Moss layer
　Ｂ゛yophyta
　Oxalis Aceかｊ。/た
　Abies∫泌∂心･ail 2
　Ｓの佃Ｓ（:ｏｍｍぶZα
　刀ひやか,などzμよかtaca
　ＣαμぷZ四?心畑７砥
　Ｍａｉａｎｔｈｅｉ司切ｚdi!αｈtｔｐ：／／ｗwｗ．戒£1£ｎｉ
　こz,。Ｊﾀ心心仏7/z‘α
　ぷisa Spp･
　Echinopaiiaぷ丿び∂7z加μな
　勿ご砂ク必冶zz∫どりど%tuin var. 7応μz函りぶ云'
　SoUdagと7ﾉ1び匹訟z
　＆/9おかかagmどz砂力α77ど∂z‘ぷＪ
　人かzｊα7nbig 7ia
　ｚどど。μｊひどμぱかμ'n
　刃zμ/z∂かｇﾀﾇzzμica
　Ｇゼ加μzぶzμzかchiticwn var. actitifoliiμﾉz
　Ｌｎｚｕ!ａ。ｚ?吠y｀か，α
　乃伽了砂勿心タolypodioi°＆ｊ
　Ｇ',･caea cmlをぶ,7ど7z∫var. s^Lαか･４
　£oiiiceta Sp･
　Hugど゛必ﾉ砂onica
　みひなぴjrみμzz人り■elii
　Ｋにｃｉｎ'ｕ£･7Zhiｒti£７，ｚ
　丿元穴zどﾀﾉzざどμどzむμ/z
　Plathxnhtetaぺ
　鳶匹が∂必初などlavaUiin var. nipponかzμﾉz
　ｊ血ｍｚieｓia夕ど以丿皿心ａ
　ｎ６?£＞niμ７ｚ?£ｒｃｅｏｌａtｕｉｎＣ． bieviか/必
　拓£ｈｓ恥皿励-Ａｃり
　ご砂ZμﾀﾞZ泌Z卯,ｿｙ加
　四ど加臨shikoki‘ﾀZ4
　VihiiiL？£niｆｕｌｃａtt£７，ｚ
　Ｊぼ，タか加/必･ａｎｕiﾉＺ var.りびた7μ･n svar｡
　　　　　　　　　　　　　　ﾀﾉzz‘cropliyilipit
　l／匈な･ど/α/陥禎りむむ
　Ａtfiｙiｗimタｏｋｏｓｃｅｉ‘ｚ５ε
　y）/り/,yびnaかμ/zﾀzzｇがどかzバど/z∫ど
-
100
100
100
????。???????
?
??
―
??????????????
60
50
33
??????????? ??????????
-
-
一
一
-
-
??????????
??
???????????????????｛?
? ???????????????????????? ??????????????????????????
?
???
?????????????????
-
-
-
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-
???
?
???
-
??
??
?????
一
一
???????
-
??
一
一
一
一
???
-
?????
???????
-
100
100
-
???????
?????????????
-
" 　 Ｆ
-
-
一
一
????? ??
-
-
-
一
一
　－
　－
100
?????
-
-
一
一
-
一
一
一
一
????
??
-
???
-
-
-
一
一
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　As shown in table 4 the com°unity is chief ly composed of small treesリlamelly 5-8in
1n height and-3-15cm iu diameter at the breast heighぢd often ‘'deciduous trees- such ゛s'
刃どZぶαμ遥遥加a and　ぶとor bus cc。,zﾌﾀz加島z etc. are associated　with j＆ど∫sikokiaiia. In the
forest the Trithered trees ゛ｒｅ found frequently “nd seedlings of Abies sikokiana are
numerous　on the mossy　rocks ゛d rotten trees. Thus, this is “ yoimg forest ゛d 皿〕t“
climax one, so it is considered that the (?ommunity will migrate into the メ1仙?ｓ　ｓikoki-
ana- Sa∫a sociation with the mature of the soil in the future.
　　(b) Abies sikokiaiia-Sasa-Bryophyta Sociation･
This sociation shows the intermediate structure betweea Ｊがμμん臨z心-Brophyta sociatiou
ａｎｄ Abieｓ ｓiゐ。ｋｉａｎａ･ぷ?ｊα　sociation and is dorainated by ざ“g i“ the shrub　layer and
Bryophｖｔａ Ｓｐｅｅ＼ａ＼＼ｙＪ防心ｃｏｉｍｉｍ夕ｏｌｉｆｅｎtｍ　ａ忌列al，。ｚiｕｔｎ
Ｓｃｈ。血ｆｔｉｎ.　the　groimcl
layer.　The gteater part of the forest on Mt. SaSaga!nine belongs to　this　type “ld on
弗ｅ rocky outcrops this socJatiou is replaced by Ｊ‘bies-Btyophy ta sociation. Even in the
01d trees the growth is not well.　The structure is shown 柚t“ble 5｡
　　　　　　　　　　　　　　　　　　　　　Ｔａｂ!ｅ　５
　　　　　　　　　　　　　　　Mt. Sasagamine, 10χ10m, 6Q
Freq･ Cov. Freq Oov.
　Tree lave!「
　Jなど∫∫泌∂差tana
. Shrub layer
　ぶ心αsp.
　Abies s£を∂差必脚Z
　Betula shik。kiana
　Hei-b & Moss layer
　　ﾆBryoph声
　ｚ&か∫j必∂がα7zα
　Carどぷtenmssμﾉzα
　　　　　　　　　　rl　　　・Sot bit∫coinmiぷな･
・100
　100
　　33
　　17
　100
　100
　　83
　　67
　5
4.2
0.8
0.2
　5
0.3
0.3
＋
ひxalis Aceかj｡/ﾑz、
Betjila shiゐokiana.
乃かなりＪ細田心μ臨
Dryoptetis an∫心証α
凸,ａﾀﾀtultifoliα
刃かz∫ambigtiどz
Galiiim ｈ?７出演Ｍｋ?£ｍ
　　　　　var.ど2CUtiか/函ﾀn
　£zばμ/αﾀmdtﾎﾞ∂μz
　SchizopかαＪﾀna hidtang｡-
　?＆丿
　Reynmittia japonica
　Jl-fai anthemi£ｍぷたitati£77z
・，　　　　var nipponi‘ど7zμ7z
60
50
50
33
83
33
33
33
17
17
17
0.8
　＋
　＋
0.5
0.2
　十
　十
　十
〇.2
　＋
　＋
　　(c) Abies sikokiana^Sasa Sociation｡
　This sociation is usually pure stand of　Abieｓ or often mixed with Pimtｓｊｉ£ｚｙパ，
and the characteristic feature is the luxuriant growth of 5圃a in the shrub layer･
Tvpical tands of this sociatiou which are found on Mt. Ishidzuchi ゛ｄ on Mt. Tsurugi
show the foUowiug structures:
（５）
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Table　6
●
Ml. iSllKtzuclU
　1750-17(j0m
10〉く10m, ８Ｑ
　Me Tsurtigi
　17r.0-1760m
］o〉く10m,‘10Q
■Mt. Tsunigi
　　1900-1920m
　10〉ぐ10m, 8Q
Fceq. Cov. Freq. Cov. Freq･ C'ov.
Tree layer
　Jjかぶ j･泌∂がani
　Pim£SMどツ，ｉ
Subtree layer
　J&か∫が加がどvia
Shrub layer
　ぶびごz　印p.
　詞&どぶsikokian
　Menziesia pent皿心α
Herb layer
　Rhiisαrnbigiia
　Jjか∫、sikokiどZZZどZ
　とﾕひど*:teniiissi‘ﾀﾉZどz
　Sorbn∫a7ﾀ･nmixtx
　･7yどz渦ぶz必ひαZひμかz‘＆∫
　Acet Siどboldianwn var. りび必μﾉzsvar.
　　micr即妙//四z
　Menziesia即遊ごxnd>a
　Hugひta jcびonica
'乃ひなぴｆ函″2尺りzelii
　Reyiioiぽパ3japoni‘と7
　Paf£ﾀtettap今夕α
　ひxalis Acetosella
100
12.5
　－
100
62.5
12.5
100
1㈲
　75
　75
37.5
12.5
12.5
12.5
]2.5
12.5
.12.5
　－
　5
0.1
　－
　5
0.6
　＋
1.1
　＋
0.3
　＋
　＋
　＋･
　＋
　＋
　､＋
　＋
　＋
　－
100
　－
　30
100
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　－
　5
－
0.6
－
－
－
－
－
－
－
－
－
－
－
－
－
－
－
100
87.5
62.5
100
　－
　－
　－
　25
12.5
　－
　－
　－
　－
　－
　－
　－
　－
　50
　5
1･8
0.8
　5
　－
　－
　－
　＋
0.3
　－
　－
　－
　－
　－
　－
　－
　－
0.5
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　一一As sho゛'ｎin table 6 0ｕ Mt. TSｕ°gi the forest which is composed of 01d trees shows
゛ery simple structure, but on Mt. Ishidzuchi the structure of 悔e forest of rather young
trees are not yet l!nique. On Tengudako, the heighest peak of Mts. Ishidzucヽhi,the
community　consists of stunted Adit･∫which is associaもedby Seｖｅ趾Ishrubs OM'ing to the
　topographic conditions 017strong wind. The structure is as f0110ｗS:。
　　　　　　　　　　　　　　　　　　　　Table　７
　　　　　　　　　　　　　Mt. ishiclzuchi 1960-1975m, 10〉く10m,5(l
（６）
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　Ttitoﾀnodon cどfmiuﾀﾀz
　Pirn£SMりバ
　Rkododendt。n Mette。lichii
　泥ﾉ9･声ががhylluiﾀz
　Vibtnnwn fi£rcatum
Shrub layer
　5α∫αSp･
　J&か∫j泌∂差趾7zα
　Rhododendr四声心z-
　　ﾀylhμな
　　　　　　　　　●戸畑μJjﾀﾞりni
60
40
20
20
20
100
100
　80
　40
1.0
0.9
0.2
0.2
0.2
　5
1.6
0.6 '
1.0
　彫Z。dodendrun il伽山畑ickii
　y迦ｆひia japonica
　乃z゛かﾀnodmi ceμzzぶﾀﾇz
　ぶとnbiL∫commふ趾
Herb layer
　Jぷか∫∫泌Ｍ必7zどz
　G,どぶな陶ぶj函なz
　Cat ex midtが訪･α
　Sofbus com脚ふな
　B-yylkinia caiidaね
　40
　40
　20
　20
100
　60
　40
　20
　20
　＋
　＋
　0.2
　＋
’＋
　0.2
　十
　十
　十
　　　　　　　　　　　　　　　　　　　　　Summary
　1. In this paper the writer reported on tlie subalpine vegetation in Shikoku.
　2. In Shikoku the subalpine vegetation is found on Mt.　Ishid°chiﾀMt Sa&agamiue
and Mt. Tsurngi, and is represented by Ｊ,うかssikokiana。Betida sh忌辰iana Assocication.
　3. BeUdaヽ必遥遥iaiia Consociation is “ pioneer OI' ゛ secondary forest in this region･
　4. Abies s£匈/を必″゛Betula ｊ/2忌辰勉″a Consociation sho゛'s the intermediate type betweea
Ａｂｉｅｓ　ＶＭ！己月ｄ?aConsotiatio馬゛以d it will migrate into the Abies sikokana Consociation･
　5. Ｊ函‘どＪが加差必″αConsociation can　be divided into three　°ai“ sociations, namely'
-Bryophyta, -‘５αｊ゛Bryophyta“?
゛s the climatic climax forest in this region｡
　　　　　　　　　　　　　　　　　　　　　　　　　　　(Receiveid September 30J951)　＼
（７）

